Insect and pathogen assays
Insect feeding assays were performed at 20 º C under a short-day photoperiod of 8-h light and 16-h dark. Neonate Trichoplusia ni larvae (Benzon Research) were transferred to fully expanded rosette leaves of 9-week-old plants. Four larvae were reared on each of 12 plants for approximately 12 days, after which larval weights were measured (6) . Botrytis cinerea bioassays were performed as described previously (7), with minor modifications. Detached leaves from 10-week-old short-day-grown (8 h light/16 h dark) plants were placed in Petri dishes containing filter paper moistened with 10 mL sterile water, with petioles submerged in the water. Each leaflet was inoculated with a single 4 µL droplet of Botrytis cinerea spore suspension (5,000 spores/mL in 50% organic grape juice). Petri dishes were sealed with Micropore surgical tape (3M Health Care) and kept under the same conditions used for plant growth. Photographs were taken after five days and lesion area was measured using the ImageJ software (https://imagej.nih.gov/ij/).
Seed yield measurements
Individual plants were grown in 6.5-cm square pots. An inverted plastic cone and plastic tube (Arasystem 360 kit; Arasystem) were fitted to each plant 23 days after seed sowing to collect all seeds from dehiscing siliques. Seeds collected from individual plants were harvested and dried with Drierite desiccant for two weeks, after which total seed mass per plant was measured.
Average seed mass was determined by weighing dry seeds in batches of 200 (8) . For each plant, the weights of three sample batches were measured and averaged. The silique length and number of seeds per silique were measured by sampling the fully-elongated seventh, ninth and eleventh siliques on the main stem (9) .
Germination assays
Germination assays were performed on half-strength LS agar plates without sucrose. Unsieved seeds were surface sterilized and stratified in dark at 4 º C for two days. Plates were incubated vertically under continuous light at 21 º C and germination was scored daily for seven days by radicle emergence from the seed coat (10) . Rosettes of 23-day-old soil-grown Col-0, jazQ, and jazD plants were harvested for RNA extraction 6 h after the beginning of the light period. Three independent RNA samples (biological replicates) were used for each genotype, with each replicate derived from pooling rosette leaves from 20 plants. Raw sequencing reads were filtered with Illumina quality control tool FASTX-Toolkit (http://hannonlab.cshl.edu/fastx_toolkit/) and then mapped to TAIR10 gene models by RSEM (version 1.2.25) (11) . mRNA abundances for all Arabidopsis genes were expressed as transcripts per million (TPM). The average TPM ± s.e.m for all genes is shown in Dataset S1, sheet a. DESeq2 (version 3.3) (12) was used to normalize expected counts from RSEM and to determine differential gene expression by comparing normalized counts in Col-0 to those in mutants. DAVID (version 6.8) (13) into a ThermoFisher Q-Exactive mass spectrometer (www.thermo.com) using a FlexSpray nanospray ion source. Survey scans were taken in the Orbitrap (70,000 resolution, determined at m/z 200) and the top ten ions in each survey scan were then subjected to automatic higher energy collision induced dissociation (HCD) with fragment spectra acquired at 35,000 resolution.
RNA-seq analysis
Conversion of MS/MS spectra to peak lists and quantitation of TMT reporter ions was done using Proteome Discover, v1.4.1.14. Peptide-to-spectrum matching was performed with the Sequest HT and Mascot search algorithms against the TAIR10 protein sequence database appended with common laboratory contaminants (downloaded from www.arabidopsis.org and www.thegpm.org, respectively). The output from both search algorithms was then combined and analyzed using Scaffold Q+S (version 4.5.3) to probabilistically validate protein identifications and quantification. Assignments validated using the Scaffold 1% FDR confidence filter were considered true.
Gas exchange measurements and 13 C discrimination analysis
Plants grown under short-day photoperiod (8 h light/16 h dark) in 'Cone-tainers' (Steuwe and Sons, Tangent, OR, USA) were used for gas exchange analysis. The measurements were performed on LI-6400XT and LI-6800 systems (LI-COR Biosciences, Lincoln, NE, USA) as previously described (1). Daytime respiration was determined from slope-intercept regression analysis of the common intersection of five CO2 response curves (using intercellular CO2 below 10 Pa) measured at decreasing, sub-saturating irradiances (17) . Leaf tissue was freeze-dried and used for the measurement of the ratio of 13 CO2 to 12 CO2 by mass spectrometry at the Stable Isotope Ratio Facility for Environmental Research, University of Utah (Salt Lake City, UT).
Isotopic ratios and CO2 partial pressure at Rubisco were calculated as described (18) (19) (20) . by brief exposure to iodine vapor on TLC plates. Acyl groups of the isolated lipids were then converted to methyl esters, which were subsequently quantified by a gas chromatography. Cell wall was extracted with a solution containing 70% ethanol, chloroform/methanol solution (1:1 v/v) and acetone as described (23) . Starch was removed from the extracts using amylase and pullulanase (Sigma-Aldrich). Protein, lipid and cell wall content was normalized to leaf dry weight.
Protein, lipid and cell wall measurements

Glucosinolate measurements
Plants were grown under long-day conditions (16-h day and 8-h night) for 23 days. Rosette leaves were harvested and frozen in liquid nitrogen immediately. Two plants were pooled for each sample, with three biological replicates collected per sample. Frozen tissue was homogenized with a TissueLyser II (Qiagen) and glucosinolates were extracted following published procedures (24) , with minor modifications. Briefly, 80% methanol (v/v) was added to homogenized tissues and the mixture was vortexed for 5 min. Extracts were then centrifuged at 16,000 x g for 5 min and the supernatant was transferred to a 2-mL glass vial (RESTEK).
Samples were analyzed in the MSU Mass Spectrometry Facility by ultrahigh pressure liquid chromatography (UPLC) coupled to quadrupole time-of-flight mass spectrometry (QTOFMS)
using Waters Xevo G2-XS. Data analysis and processing were performed as described previously (24) .
Sucrose rescue assays
The effect of exogenous sucrose on leaf biomass and root growth was determined by growing seedlings on square Petri plates (Greiner Bio-One; 120 x 120 x 17 mm). In order to control for variation in seed quality, seeds were sieved after drying with desiccant for two weeks (see above).
After sterilization and washing, seeds were sown without stratification on 0.7% (w/v) agar media containing half-strength LS salts supplemented with sucrose or sorbitol. Each plate contained ten (for biomass) or five (for root growth) seeds of Col-0 and mutant lines. Plates were placed in dark at 4 º C for four days and then incubated horizontally (for leaf biomass) or vertically (for root growth) in growth chambers maintained at 21 ºC under 16 h at a light intensity of 80 μE m -2 s -1 and 8 h dark. ImageJ was used to measure root length after 11 days. Plant biomass and projected leaf area were measured after 16 days. Fig. S1 . jazD pedigree. Red 'x' and red 'self' indicate cross-pollination and selfpollination, respectively. jaz single mutants in blue shade have been reported previously or are newly characterized in this study (see Table S2 and Methods section). jaz2-1, jaz3-3, jaz9-1 were previously characterized (3, 25) and jaz6-Wisc was characterized by the authors, but jaz2-3, jaz3-4, jaz6-4 and jaz9-4 were later selected as alternative alleles for construction of jazD. gl1-2 was included to study trichome development (26) . Male sterility of coi1-1 mutants was exploited to assist in selection of rare recombination events between closely linked loci (27) .
JAZ5
WT jazQ jazD Glucosinolates were extracted from leaf tissue of 26-day-old jazD and Col-0 (WT) plants and measured by LC-MS. Peak area for the indicated glucosinolate compound in the WT sample was set to "1" and the peak area of the same compound in jazD was normalized to the WT sample. Asterisks denote significant difference in comparison to WT plants according to the Student's t-test (P < 0.05). Abbreviations: 3MSOP, 3-methylsulphinylpropyl (glucoiberin); 4MSOB, 4-methylsulphinylbutyl (glucoraphanin); 5MSOP, 5-methylsulphinylpentyl (glucoalyssin); 6MSOH, 6-methylsulphinylhexyl (glucohesperin); 7MSOH, 7-methylsulphinylheptyl (glucoibarin); 3MTP, 3-methylthiopropyl (glucoiberverin); 8MSOO, 8-methylsulphinyloctyl (glucohirsutin); 4MTB, 4-methylthiobutyl (glucoerucin); I3M, indol-3-ylmethyl (glucobrassicin); OH-I3M, 4-hydroxyindol-3-ylmethyl (hydroxyglucobrassicin); 5MTP, 5-methylthiopentyl (glucoberteroin); 2PE, 2-phenylethyl (gluconasturtiin); 4MOI3M, 4-methoxyindol-3-ylmethyl (methoxyglucobrassicin); 1MOI3M, 1-methoxyindol-3-ylmethyl (neoglucobrassicin); 7MTH, 7-methylthioheptyl. Supplemental Tables   Table S1 . 
Up-regulated genes
AT3G45140 LOX2 AT5G42650 AOS AT4G15440 HPL1 AT3G25760 AOC1 AT3G25770 AOC2 AT3G25780 AOC3 AT1G13280 AOC4 AT1G20510 OPR2 AT2G06050 OPR3 AT1G20510 OPCL1 AT4G16760 ACX1 AT2G46370 JAR1 AT3G55970 JOX3 AT5G63450 CYP94B1 AT1G51760 IAR3 AT1G44350 ILL6 AT1G30135 JAZ8 AT3G43440 JAZ11 AT5G20900 JAZ12 AT1G19670 CORI1 AT4G23600 CORI3 AT5G24780 VSP1AT5G24770
Indole glucosinolates
AT3G19710 BCAT4 AT4G12030 BAT5 AT5G23010 MAM1 AT5G23020 MAM3 AT4G13430 IPMI LSU1 AT2G43100 IPMI SSU2 AT3G58990 IPMI SSU3 AT5G14200 IPMDH1 AT1G31180 IPMDH3 AT3G49680 BCAT3 AT1G16410 CYP79F1 AT1G16400 CYP79F2 AT4G13770 CYP83A1 AT3G03190 GSTF11 AT1G78370 GSTU20 AT4G30530 GGP1 AT4G30550 GGP3 AT2G20610 SUR1 AT2G14750 APK1 AT1G24100 UGT74B1 AT2G31790 UGT74C1 AT1G18590 SOT17 AT1G74090 SOT18 AT1G65860 FMO-GSOX1 AT1G62540 FMO-GSOX2 AT1G62560 FMO-GSOX3 AT1G62570 FMO-GSOX4 AT1G12140 FMO-GSOX5 AT4G03060 AOP2 AT4G03050 AOP3 AT2G25450 GS-OH AT5G61420 MYB28 AT5G07690 MYB29 AT5G07700 MYB76 AT4G39950 CYP79B2 AT2G22330 CYP79B3 AT4G31500 CYP83B1 AT2G30860 GSTF9 AT2G30870 GSTF10 AT4G30530 GGP1 AT4G30550 GGP3 AT2G20610 SUR1 AT1G24100 UGT74B1 AT1G74100 SOT16 AT4G37430 CYP81F1 AT5G57220 CYP81F2 AT4G37400 CYP81F3 AT4G37410 CYP81F4 AT1G21100 IGMT1 AT1G21120 IGMT2 AT1G21110 IGMT3 AT1G21130 IGMT4 AT1G76790 IGMT5 AT5G60890 MYB34 AT1G18570 MYB51 AT1G74080 MYB122 AT2G22770 NAI1 AT3G15950 NAI2 AT3G09260 PYK10 AT1G52400 BGLU18 AT1G52410 TSA1 AT4G27860 MEB1 AT5G24290 MEB2 AT2G39310 JAL22 AT2G39330 JAL23 AT3G16420 JAL30 AT3G16430 JAL31 AT3G16450 JAL33 AT3G16460 JAL34 AT3G16470 JR1 AT1G54010 GLL23 AT1G54030 GLL25 AT5G23820 ML3 AT1G54030 MVP1 AT3G20370 MATH AT5G26280 MATH AT2G14610 PR1 AT3G12500 PR3 AT3G04720 PR4* At3g45140 LOX2 At5g42650 AOS At1g76680 OPR1 At2g06050 OPR3 At4g39980 DHS1 At2g04400 N/A At3g54640 TSA1 At4g39950 CYP79B2 At2g20610 SUR1 At4g23600 CORI3 At1g24100 UGT74B1 At3g44310 NIT1 At3g44300 NIT2 At4g35630 PSAT At4g14680 APS3 At3g13110 SAT-A At3g59760 OASC At4g23100 GSH1 At5g27380 GSH2 At2g39770 CYT1 At3g09940 MDHAR At4g34710 ADC2 At2g16500 ADC1 At2g47180 GolS1 At1g12240 VAC-INV At1g62660 N/A At1g19670 CLH1 At1g52000 N/A At1g70410 BCA4 At1g76790 N/A At2g03760 SOT12 At2g43090 N/A At3g58990 IPMI1 At4g08870 N/A At4g29690 N/A At4g32170 CYP96A2 At5g13440 N/A At5g15630 COBL4 At5g24420 PGL5 At5g39050 N/A At5g43280 DCI1 At5g46290 KASI At5g48930 HCT At5g51480 SKS2 At5g56870 BGAL4
